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We have used sequence homology searches to identify four novel
candidate cystatin genes in soybean (Glycine max var. PAN626) on the
basis of sequence homology to a nitric oxide-inducible cystatin
(AtCYS1) from Arabidopsis (Arabidopsis thaliana). Semi-quantitative
reverse transcription polymerase chain reaction (Semi-qRT-PCR)
revealed that expression of these cystatins in soybean is inﬂuenced
by exogenously applied nitric oxide and a nitric oxide synthase
inhibitor. Recombinant protein expression of one of the cystatins (as a
glutathione-S-transferase fusion protein) showed that it has inhibito-
ry activity against the model cysteine protease papain but not the
model serine protease trypsin and that it inhibits caspase-like activity
in soybean nodule extracts. We thus conclude that soybean nitric
oxide synthase-like activity regulates the expression of these
cystatins, potentially inﬂuencing soybean caspase-like activity.
doi:10.1016/j.sajb.2013.02.134
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Alien invasive plants are non-native, introduced species that
invade and transform pristine habitat. They are a threat to the rich
biodiversity and ecosystem services of South Africa as they can
displace indigenous species, cause soil erosion and deplete water
resources. The aim of the DNA Barcoding Invasive Species Project in
North-West is to collect samples of invasive plant species in the
province, as well as indigenous species that are invasive elsewhere,
for DNA barcoding. It is hoped that such data will enable rapid and
inexpensive identiﬁcation of species in the future. Rapid identiﬁca-
tions are invaluable for the Early Detection and Rapid Response
Programme of the Working for Water Programme. Invasive species
were collected from areas in the province suspected of having high
levels of alien invasion, such as Ganyesa, Klerksdorp, Mahikeng,
Potchefstroom, Rustenburg, Tlhlakgameng and the Vredefort Dome
(Vaal River). Here we present sixteen species that were most
frequently observed and sampled in these areas, namely: Araujia
sericifera Brot., Argemone ochroleuca Sweet subsp. ochroleuca, Cereus
jamacaru DC., Cosmos bipinnatus Cav., Datura stramonium L., Eucalyp-
tus camaldulensis Dehnh., Gleditsia triacanthos L., Melia azedarach L.,
Nicotiana glauca Graham., Opuntia ﬁcus-indica (La) Mill., Salix
babylonica L. var. babylonica, Schinus molle L., Sesbania punicea
(Cav.) Benth., Solanum elaeagnifolium Cav., Verbena bonariensis L.
and Xanthium strumarium L. This contribution aims to provide a
photographic guide for their identiﬁcation, a short description of
their morphology, and information on their biogeographical origin,
impact on the environment and prohibiting legislation.
doi:10.1016/j.sajb.2013.02.135
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Cowpea (Vigna unguiculata) is an edible leguminous crop cultivated
by many subsistence farmers and rural communities in developing
countries of the sub-tropical areas of the world. Cowpea is a very
versatile, well adapted and nutritious grain legume. However cowpea
seed are prone to fungal infestation under suboptimal storage conditions.
Some of these fungi, including Aspergillus and Fusarium spp., produce
their associated mycotoxins under these conditions. Fumonisins are
produced primarily by Fusarium verticillioides and F. proliferatum and are
known to be toxic to vertebrates. Fumonisin B1 is phytotoxic to cowpea
seeds and is speculated to inhibit ceramide synthase in the sphingolipid
pathway in plants. This study was done to determine the phytotoxic
effects of FB1 on cowpea seeds and to provide insight on the mode of
action of the toxin at a molecular level. Surface-disinfected seeds were
imbibed for 10 h in sterile distilledwater amendedwith FB1 to yield ﬁnal
concentrations of 20, 40 and 60 ppm. Slow imbibed seeds (place inmoist
paper towels) and seeds placed in sterile distilled water for 10 h served
as the positive and negative controls, respectively. Percentage germina-
tion, according to International Seed Testing Association (ISTA) rules,
was reduced by all three FB1 concentrations. Radicle and plumule length
of cowpea seedlings were reduced by FB1. Preliminary studies on the
effects of FB1 on ceramide synthase gene expression were performed.
RNA was extracted from treated cowpea embryos and seedlings at
different time points after FB1 treatment and cDNAwas synthesised. The
ceramide synthase gene was ampliﬁed using primers designed to
conserved gene regions of legume plants.
doi:10.1016/j.sajb.2013.02.136
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SANBIs Early Detection and Rapid Response (EDRR) Programme
targets invasive alien species that are not yet widely distributed across
South Africa, and for which eradication might still be a feasible option.
Since 2010 The EDRR Programme has attempted containment of three
terrestrial species in KZN (Campuloclinium macrocephalum, Lilium
formosanum and Parthenium hysterophorus populations south of
Richard's Bay). These species were taken on by the Programme to
ensure that the progressmade by the previousmanagement entity (the
Invasive Alien Species Programme of KZN) in the containment of these
species would not be lost. As such, the clearing efforts of the EDRR
Programme for these three species were aimed at containment rather
than at an eradication goal. In addition, Furcraea foetida is an EDRR
eradication-target species. Rapid Response clearing activities were
carried out in KZN during September-November 2012. This poster
provides updated information on the Rapid Response clearing efforts of
the EDRR programme for these four species in KZN, including:
• maps of areas cleared
• estimated numbers of plants treated
• treatment methods used
doi:10.1016/j.sajb.2013.02.137
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In the Cape ﬂora, pollination by rodents is well known in the
Proteaceae and has recently been documented in the Ericaceae. Erica
lanuginosa, a Klein River Mountains (southern Overberg) endemic,
has unusually acorn-shaped ﬂowers that do not look like those of a
typical Erica: the sepals are downy, coloured reddish brown; the
lobes of the corolla, which are also covered with ﬁne, soft hairs, are
tightly pressed together at the tips to form a sharp “beak” and are
split almost to the receptacle, where the angle between them bears a
short triangular tooth. These unusual ﬂoral traits suggested the
possibility of rodent-pollination in this species. Digital camera traps
recorded fourteen images of rodents visiting ﬂowers on seven
separate days. PVC gutter traps were then used to capture rodents
and their scats were examined for the presence of pollen. Dropping
samples were crushed and vortexed to separate heavier faecal matter
from the lighter pollen which were stained using fuchsin red. Pollen
tetrads typical of Ericaceae were observed in droppings of Acomys
subspinosus using a compound microscope. Flowers of E. lanuginosa
covered with pollinator exclosure bags set no seeds while the
proportion of open, control ﬂowers that set seed was high indicating
that pollinators are important for seed set in E. lanuginosa. Additional
bagged ﬂowers were either self- or cross-pollinated artiﬁcially and
show that E. lanuginosa is self-compatible.
doi:10.1016/j.sajb.2013.02.138
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Ochna species are traditionally used by the Zulu tribe of South
Africa for the treatment of dysmenorrhea, fertility problems,
diarrhoea, haemorrhoids, stomach pains and gangrenous rectitis.
The antibacterial activity and number of antibacterial compounds of
the acetone leaf extracts of Ochna natalitia, O. pretoriensis, O. pulchra,
O. gamostigmata, and O. serullata, against Staphylococcus aureus,
Escherichia coli, Enterococcus faecalis and Pseudomonas aeruginosa
were determined using the serial dilution microplate assay and
bioautography respectively. The cytotoxic effects of the extracts and
selective index values were also determined in monkey kidney cells
(Vero), human hepatocellular carcinoma cells (C3A) and bovine
dermis cells using the MTT assay. Furthermore, their potential
mutagenic effects were determined using the Ames test (Salmonella
typhimurium TA98 and TA100). Bioautography showed that each
extract had at least 1 antibacterial compound and O. gamostigmata
had at least 4 active compounds. The MIC values of the ﬁve extracts
ranged from 39 to 1250 μg/ml. The IC50 values of the extracts ranged
from 26 to 99 μg/ml. All the plant extracts had low selective index
values (SI) with SI≤1.3. This is a clear indication of non-selective
toxicity i.e. extracts are toxic to bacteria as well as mammalian cell
lines. Two antibacterial ochnaﬂavones were successfully isolated
following bioassay-guided fractionation. The MIC values of the two
compounds ranged from 31.3 to 125 μg/ml with selectivity index
values ranging from 1.29 to 5.18 against monkey kidney cells. None
of the plant extracts and compounds was mutagenic in S.
typhimurium TA98 and TA100 (mutagenic index values≤1.59 for
TA98 and ≤0.92 for TA100). As a result of non-selective toxicity, the
extracts may have limited application as ingestible/intravenous
therapeutic agents. It may be useful to evaluate acute toxicity in
animal studies because cellular toxicity does not always equate to in
vivo toxicity.
doi:10.1016/j.sajb.2013.02.139
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Conservation strategies may not be effective when there are
taxonomic confusions within a group of close related species,
creating difﬁcult for ﬁeld biologists to identify the functional
biological entities. This is the case of two sister species of orchids
endemic to Réunion and Mauritius (Mascarene Islands) Jumellea
fragrans (Thouars) Schltr. and Jumellea rossii Senghas. They are both
known as “Faham” and usually named Jumellea fragrans, causing
taxonomic mix-up and hindering the protection of the species. This
study aimed to clarify the taxonomy of “Faham” using a biometric
approach at population scale and a population genetics approach.
Ten ﬂoral characters were measured for 161 individuals collected
from ten natural populations. Population genetics were performed
for 584 individuals from 20 natural populations representative of the
altitudinal range of “Faham” using 13 nuclear microsatellite markers.
Spur length was found to be the most useful ﬂoral character to
distinguish J. rossii and J. fragrans. Multivariate analysis on genetic
pairwise distances between individuals reveals a clear separation
between the two species. In terms of conservation, the ﬁrst
recommendation is to recognize the application of the names
Jumellea fragrans and Jumellea rossii. Moreover, J. fragrans should be
classiﬁed as Vulnerable as per IUCN Red List category, and adoption
of a protection status is recommended.
doi:10.1016/j.sajb.2013.02.140
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The consumption of food and drinks high in phenolic compounds,
is associated with good health and lowers the risk of serious health
disorders. Helichrysum populifolium is a South African shrub high in
phenolic compounds such as dicaffeoylquinic acids, or derivatives
thereof. Extracts of H. populifolium have previously been shown to
exhibit antiviral activity. Large scale isolation of the medicinally
active dicaffeoylquinic acid from the plant is challenging since the
plant is difﬁcult to cultivate. The aim of this experiment was to
establish and optimize an in vitro micropropagation technique for H.
populifolium using leaf discs as the starting material. Leaf discs were
sterilised in 1% ethanol followed by a 2% sodium hypochlorite
solution with 1 drop of Tween-20® and ﬁnally washed thoroughly in
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